Requirement for bivalent cations in the actions of insulin and sodium nitroprusside on metabolism in rat adipocytes.
The requirement for Ca2+ and Mg2+ in the actions of insulin and sodium nitroprusside on rat adipocyte metabolism was investigated: sodium nitroprusside, but not insulin, increased cGMP levels in cells incubated in the absence of Ca2+ and/or Mg2+; sodium nitroprusside and insulin are unable to increase the incorporation of [14C]glucose into triglycerides and [14C]leucine into proteins in the absence of Ca2+ and Mg2+; sodium nitroprusside and insulin showed antilipolytic actions in Ca2+- and Mg2+-free medium. We conclude that in the absence of Ca2+ and Mg2+, sodium nitroprusside and insulin have very similar regulatory properties on triglyceride, protein synthesis and adrenaline-stimulated lipolysis, but not on cGMP levels in rat adipocytes. This could provide evidence that omission of bivalent cations was inhibitory at more than one site, or that sodium nitroprusside mimics insulin's actions by another mechanism that does not involve cGMP.